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(57)Abstract: 

PURPOSE: To furnish a structure of a semiconductor 
integrated circuit device and a manufacturing method thereof 
which make it easy to take a GND potential of a 



semiconductor substrate and which lessen the resistance of the 
semiconductor substrate and reduce a chip area sufficiently. 
CONSTITUTION: A P-type high-concentration impurity 
diffusion region 2 is formed on a P-type silicon semiconductor 
substrate 1, a P-type epitaxial growth layer 3 and an N-type 
epitaxial growth layer 4 are made to grow thereon 
sequentially, a P-type high-concentration impurity diffusion 
region 5 extending from the surface of this layer to the P-type 
region 2 is formed and an electrode 8 of a GND potential is 
fitted on the surface of the region 5. The resistance of the 
substrate is lessened. 
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(54) imm&m *mi*mm®&mmRvzv>$mjj& 



(57) [gifS] 

[«u$] psi->'j=i>^##a«icpaiB««?F*fi 

5 SBfiJ LT il OS® I* G N Dlfifflffi 8 




mmm$HDl&m 

m&R i ] mi mnm ■> u n t . 

lifJESSS 1 ©SS 1 #«ffl*jH*^*fi*tt*«l*±K»J«* 

tfiznfzm 2 -> u a >x tf * * -> +■ t , 

AMES! 2 ^U3>lW*->f JUfifcfiJB OBf 36© 

fR*©*®*» ^StiflHfg l ©IS l #tt£liKSft:tt£4fettlt /« 
««ta-r *tB 2 ©H5 1 *8£ig»llCTtttottfkffl* 

<h. 

fiftEIB 2 ©SS5 1 tt*£tt«MCTtt4fetttMlltt©&DK:& 

[ff«fl2] fllE¥**;S«lcttEffi2©&l*it£! 
l«iR£7ffi4fe&1iMHtt£lftE3f 1 MS^'Ja^iW 

1 K:E*©¥#fl:*»lBl!&S«. 20 

riE««©*®^6«rEif5 1 ©is i mmmi^mm^mmiA 

h U>?*it©*^*»«*S«*.. ' 
«r«fr*BI*« 1 XtefH^JB 2 CE*©¥##:«»I3 

sp©T©sp»©sfiE^ i ©is i wtunMCTif tttttt so 

T£fi!*JS 3 l=E«t©¥*#&«@IftgB. 
C»*3S5] ItrESHMWttrtfc, ffJEfe§l#«M->'J 
n>xtf^ + ->-v t SffEfff 2 mn.M ->U n >x 

fcf * * -> * JUfcRIH t. ©ffl b fc« 2 *»«MiiSigg 
«ii***fi*te*«tt£, il©^2#«aw^KiljA*. 

^^>-^;u«Kgji©SHc»a-r-53 ui/^w$Lh. m 

mm 2 #«s -> g 3 >x b! * * -> v ;P£fiB ©^B5 tcB 
IB2#*ai->Ua>xtf^+^v;H«*JH©3EiiiK«a 

jsKLfccitswftt-r**** i7is«*5i4©v»-rn 

^tcE«©¥S#:m«lEl8SSM. 

6 ] SB 1 -> U 3 >¥^#S«©^iSffi 
4gEK> £©m**ffl->U3 D*tt*« 
flE©St>8 1 ©SIS 1 tt«£i&Bft7ffiftttttktttt&&j£ 

stiESfs i ©is i mmm^mmTm^nKmmm<D±iz. c 
com i ©us i «iijss«± o ?n«Kis so 



- 2 13 6 5 

2 

*©fiv>ss i u ^ >xt^*->^;i/j&fiJi£jE2 

flftESB 1 #«^->'J a >xfc^*->^fiJMJI©±t-f5 

2 j/ij3>iwt->t jb/s-t -axe 

We» 2 3Mt$! ->ij3>iW+i't ;Uj£*IB©*® 

-S>;i<h(;i<fcoT, «fEJB2#«S!->U 
n>xtf^^->^;i/fiXSB©^ffi*->effiE^ l ©If! l 
tS7Mttfifttl«l:Il/. HtfEffS 1 3§«2J¥##a« 
i 0 7ffi4ft»£©ffit>£ 2 ©^ l a»«Sg?g«*iis£$>te 

¥W«fe«IIIttSB©»t#8:. 
[§t*JS 7 ] Ml Wt3! -> 'J 3 >¥S#S*©^ffiM 

Btam^m i ©is i #*ffls»«5F«tttt*fR*£»j« 

t«Igi:. 

#IE^ 1 ©« 1 ««Sl««tt7ffi4tittflMH«©±(c 1 - 

©SB l com l #«^i«j8«^M%temffl^J; 

**s»»flE«!a*'p*e*t£*ffi*t ;i©» i mwM~> 

U rj>xe^^i/ j v;u^S)lJ;O^M%JgS©K!'^ 1 

itIESB 1 iii^'J n >xtf^^->i-;^S«©_hlc. 
»«©fi^JB2#«ffl->'j3>xt;^ + 5/ir;i'«aE*)i* 
WES 2 #*M -> U n >x e ^ ^ >-v ;HSfiH©Sffi*» 
*a*5F*6**S*«**lWEJB 1 ©M 1 

>e*tt««*t*«rr*fc*fc. c©^i#«^S5?gs 

»K5F»e*te«««i:«rEtB 1 ^WSiiSigffiaii*-^ 

w&mm&t-zffif&ztizm 2 ©^ 1 ««s»sa7F>E 

itrEIB 2 *«SJ -> U 3 > x t: ^ + ^ + ^tit*)! »= « 2 # 
«l!^te***£*bT«iEJ8 2 

KrE*2*«S!'>U=i>xt;^^3/ir;i/fi!EfilBK»l* 

BflE^2 (Dm 1 »«£A«a7ffittttftffltt£ltrE£ 1 

#m^->'J3>xtf^^->-v;PfiXgB<i:fcJ;0H*n^) 

iatftfll*.T<r>*Ci&49«fr**W*««ISI»«i 



(3) 

3 

«©«£*». 

[0 0 0 1] 
[0 0 0 2] 

[a*«fiH5] fie*. IC^LSI &£©¥#frJftitliI 
*»LTte©*^£fflS ;: R*£#*fcfc^«fc3fc. Sfc. 

^*«M*»J6ft-r Soffit LTtt, :£<hbTPN&-& 
«-*i«*£***»6*VCl/»*. PN&^ft-gftte. 

ei«^Mia. ###s«©->'j3>;g®£ 

^-ra*SCT***«, i£¥<OLS I&H©««Wfc«Glfc 
H*. PN»^»«©-««l3a:«iftS*r-r*i|*«M*£il» 

0*£ (filT. P + i£Sffit£<h^5) 5 *U 
T, ZCDPMmfal £P + 5 ttlSn^fl 1 50 

[0 0 0 3] £<7)SjlT#U£C:tetAT. PllfiltNi 

mz io©N^sa*mws^fiRL-TVis*^ hik©¥ 

tcffcSSti. £©*«£Htr±3£PS'S-X«tt4 2 

* ? M^nx^^. :®M««4i. 4 2*^mnTiS 

«fl^tttt»«©N + :3U**«tt4 3*«Wfi!E*n. C 
©««tt. «rtENSia*«*6 C»«Sn50T. 3 

\s9 9ffi$.\Z. C©NS«ji*-ffi«c6 ST14LT^ 
-5= C©*W#*«I4, xiJn>Htli&fO«gi7 
lC«toTtSffi^tlT*5 0. £©*g»J8l7tt, xU3>g 

P + »««* 5 ©*H*««LT fc»Sttfl:ll| 7 * Atf* 
ftJK7 ltt£©l6l»«S»»WK:**0. 3>^^h?L 50 



*J^¥6 - 2 1 3 6 5 

4 

^^bTP + ^«tffi^5^-gp@aj-rs. *©*, m 
p + &t&«jg5<hftjrr<5. 

[0 0 0 4] y'Jn^tTJR^^Ai^iglttt^ 
«i:3>^i7 hiStrt*iiiiJp-rs©T-, W8tP + Mi 
*£5©RHt:\ »§K16t)fc6tA liSi t©-&^{t 

^^PtLTte. W, Mo©«t 5 &«»£&«■*>■?-©>' 

uim h. t i Noii&fc^ftfti'^if^n*. 

E*i8iHi;tffitfflWbft<. Sit. iWJ/tU7 
^^;i/^ffl^-5CifcnJ#gt?*S„ aF^»fg©fc*fwP 
Ni^*>61«Ei*ffl^TGNDttil:l/TV>* 

PN&-&ftmiZMl$.-VgrjL^. CC|9CffB, PN 

s^7>ffliM®Tfe 2) p + &mn®. 5CGND «&©m® 
©wffis^^-r. ism *=Hmmmt* p + &«c 

PMSSl £^®^&GND«{£K-r&7ca6©flffl£0 
filcbTH*. L*»U d©B©fiE#0yrra:. P + J£«ffl 

[0 0 0 5] mTftmWt, 9SfflHT^. 
hl^>^9«. NS!*a*««6©«aS«k0jSS<IBrF»f 
"=>*XT*5 0. ^©Wgpi'l*, #U->Un>9 lifi^mts 

iSittBtnfcwcMsns. n©n9. wiep 

5 te, *©* ; 3HlWBl.K:»j«sns. 
[0 0 0 6] 

*&fc-r*fc«>K:tt. ¥W#»«3iffi©»i:©ttB»;:, 

»6»«S*lffl-r4*^ SF^*#fR©fc»fcPNSf^» 

¥W#«*Btt£B©S*BHfc©;fc«>fc, ««SBiS«, 
jBB*/MSK:WiA6n. ±T©PNS£««1W*»;:*« 
ett*»J5fc-r*££l4B«-e*a. El 9 © h L-^T-f 

yi/->3 >«ifi©##^*wiHissa®T«. 

l>fcGNDm&©*ffi^j£$n&P + t£«0}*£5 £3i 

^7>^®t«glJfCJg^L^£^n^e>7j£^©Tf, 

tt&K. BP*, ^y:/©ffiSW*l£<fc:-3TbS5. -t© 



(4) 

5 

rtSBcD#U->U3>9 1 £GND€{£©«£!8 <hPSS 

3>9i£©sat. #u ->u =i>9 1 tpmmfai to 
ttfcUT*>-t©&ttttfflii-e*0, M^tfy^sa 

©« ifi*5 «t Zf* <DM * ««-r 4 CO T $> -5 . 

[0 0 0 7] 

n >apflM(«tR©*jB««lc»j5Jtanfc* lffijfilM 

aua«ft^tt*ifi««*i. wesi i of i 

* -> +• ;n£fig ©± c »jsK £ nfcfff 2 ««s -> U n > x 
^->-v;pfi£fiBco0f3tcoffitK©^ffl^e>wiB5g 1 ©si 1 

#*ffl»»ft*tt*Ji£1IMRttK:*?'*3J 2 ©SI 1 
K««T*fi«tt«««£. WES 2 ©SU 

*. a&e¥##»«K:i»8E3i 2 ©si 1 mmmmmm^m 

[0008] «rBJB2W*S->'J3>xif^=t i '>r;pj5!E 
S«oa®*»6lWEJB 1 <£>SI 1 #«MKSS^FM%ffi« 
**CIT« h U ift©*^ #8tffi*££{!A c © h 
U^WiftO^^IBfHttilfieai W*S->'J n>x 

«#©iMEf6 1 ©« 1 mmmmmw^m.'to&m.mm^ 40 

i»emw*a>' , ja>xe**->*;i'j** 
ib t imesb 2 mmm > u 3 >x tr ^ * > + 1 0 

bfcSI 2 &tt9j&^«&4-7M4feffitttfHtt 
U WEJB2i»«SI'>Ua>xe^ + ->ir;Pj«*»oa 

aic«ai-r43Ui'^««t. i»kjb2#*s!S'U=i> 

c»is-^ffii*i*. «riEJB2»*ai->'j3> 

xe^+-> j v;i/fiKS^©s®ici8tb-r-5^-xffl^ I h$: 50 



4$iPl¥6 - 2 1 3 6 5 

e 

[0 0 0 9] 2MgttO¥»fl&fft@tt£B®£££& 
tt, a 1 WH •> U 3 tSO«iBi«i:. C© 

SI 1 U n J: 0 3Ftt*»«©K5^Si 

1 ©si 1 &«£;sstt7ffittttttfw*&«i$-r3xs 

KrCSS 1 1 »m^fl5ffig*i&#)&*ffi«©± 
fc, £©Sll©Sll#m^ffig*M#)&»mft£<i:9^ 

m<&m&.e>is.^m 1 #«m->u n >it:i'+y+jwi 

ISMfSIii. SflfaSfl#*^->Un>xt!^ + 
->+;i/j*SJB©±K:f6 2 U ^ >x tf^+->r ;u 

^fiiswtsiet. Kns«2»«a!">'jzi>xK 

oT, SdfS^2#«S>' 1 J n>xtf^^->v;i/^g© 
*iB*»6lltHE3i 1 ©SI 1 8*I^*W6IH*i:lU. 

afriEsi 1 #«M^#^a«ct 0 ^M^aa©*!/^ 2 © 
[0010] *fc. siiti->U3>WMfi©s 

ffiftUftC. Cl©S!lS«MvU=i>¥*^S1Sck0^M 
*»«oi«^»« 1 »S5 1 #«SlS»*Ttt*jte«««S 
MTSIit, ffffEffS 1 ©SI 1 #*Mi^?lSTMtlte 
ttfH*©±K:. C©*l©ffill»«S!K»aE^tt»ifi« 
«««fc 0 5F*fi*««©fifr»Si 1 S«^->U 3>xW + 

>xK^+->-v;i'jEatfiJBfc. SB2j»*ai?ssasa*^ 

M<$>ffi®MJ£<fc ;r©SI 1 ttiy'J 3 >x tf^^->^ Jl/ 
J^HJ; D*M*«aE©W^Sf 1 #«S*iM0Hi&*3F 

3>xtT^=^->r>iUfi£Se©±{^ ffiflBS 2 

fleaa*^tt**£»««J: o^*e*«*©fit»fl! 2 

ss/ua>xh;^*>'i';i/fi!t*Ji*»jsjfr*iet, #1 
G91 2 ->'Ja>xtT^+>-^ ;PfiggB ©^® *^ 6 

#it£«M^<tSi^-r-£)t*(c. c©sii»tts!iasMea 
ii*^tt«t£*«*k:*ttr*»i i mnM&m&^MM 
ts««**»j«-r*ctK«t^T. ci©sii#*^i«js 

*£«MR*tT«ifi!Esn*si 2 ©si i mm.MH&mm.^m® 

tt*i*S»*t*Iit. fJfESI2S«^vU n>x 

»2 **S!j«jBI*m*^*E»tt*«*»caEttrS3 u 
f^««e»(jET*l8t. *rEJB2il»*l!'>'J3>x 

xl««»i«t*lii. ME^-xM«icSI2#«S 
*tt*£ttttUTx3v*«*s»riiraia£. fltiE 

SI 2 ©S5 1 ^B^i8iiia?FiS5E^*£m^Jlc<i:tflESI 1 «« 
S! -> LI n >x e ^ * -> -v ;i/fi!cfiS i \z X 0 g * *i s ^ 

dtiexs^^m^. ^-xiSts^i/^^ 
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[0011] 
[0012] 

n. sir. 0i73)S0 4^#RBLT^i<73i^]5g^j^ia 

W-TS. El 1«, PN&^#PK1&ig©¥##JMS[Ili&e 

i<t. p^ais*®cD^Hic^$n^^i rop + 

^^tifcP _ ^->Ua>xtf5'^>'^;i/fi£g^ 

T. PIiW+->tMSii:^5) 3i. ^©±lr 

JE*j£2ftfcN^xfcr^*>'-v;i,/£ftJf (N-1->U3> 

^xif^+->^;i/fiXSJl4tc«, -?-©^p5#^SgicDP 

+ kimm; 2 {rar-s ^mm&g.<»n ^ p + &«fc#ns£ 
(pm-mmm^m^mm^m 5«snt^5. c 
«p^xtf^+->^;^fi)i3 irP + te«:MtS5 tx-m 

m^^m^Mtu^o z.<Dm=f-m.mz. PMxtr^^-> 

*)Vj$.&m 3 i:N^Xtf^^->^;i/fiKfiB4 t.<Dm\ZB 
f$.t£tlZ>£?\Z, P^Xtf^^->^;Pfi£SS3(CN^il 

[0 0 13] ElTte, 10©^^)SC100NSiE 

=?mm*&o. ^n?niz>z^\zfcCTNMM&&-m®. 

rfBtftZtlX^Z. IO*f»H#-7h5>y 
X?j)Wl&2nZ>. NlI5 7^M4 1lt NSl tf 
^ + ->v;i/^B4C0^fflffi^t'Jgfig$n. CCOffiUSS: 
HtJipJCP^-7.M^4 2^fi£$nT^-5. 
MfiP£4 1, 4 2frt>MnTfcm&*M%om&V>N + u 
Ui7?mW4 3tfBl#.ZtlX^Z>. C©$WU3W:. Str 

mNmm^m^.6izm^n^(DT. nu??mm 

te, Z\(DNmM&?>-mWi.6 3iT'mtELT^2>Ct\Ztz 

m&mnz&iT&mztix&D. z.<D$mmt 

17(1 mTLtt. ->'J3>^tK7 1 \Z&^TW.W&ft 
T<^3„ ^^Bt^T*a&^P + t£S[ffi^5<D«®S:S 

€r— 0y*J;£, S i*>L-<teCu& 

j£U ^>^i/ h?L^ilLTP + l£m®*S5<i:^-r 
-5. ->Un>tT;U5x^i 5 ,<!:^ja^«4-r-S 1 tn>^ 



(5) 2 13 6 5 

8 

^ hffifeWlfflD-r 3 COT, tfi8tP + iit®«5©ffl 
[0 0 14] A'UT^JI/tLTte, W. Mo©J;5& 
OUT?. NgiX = y5>mM4 1 . P^ 

1. ^-XfI8 2My3l/^^tI8 3i£Htl7 

i ±c®jrr*. *rE««8 twutjss 

StH'iMWRfc-e** P + t£«(ffl«c 5 £fflLT PM&W. 1 

fcPN»£#«]fc&*«B*£flH»TPiiaStt*GND 
•telcf**^ ^S^a«F*5S|5tCP + t£«[^5<i:* 

«Wi:»*sn«fitto/h*t> p + *t;««* 2 *«»rit* 
nrnsoT, mews 8 1*. m^mm.mz±x^ 

[0 0 15] -P^T-. C<DHJg^JW^S^«SlHl8&«e 
20 C«i*Si:r3l»TI!lflt4. P^S«1«. 01*. tf, 
10. 16~15. 2 4mmg, &) 5 4 0 MmJP. m2 

tfEtt. ixi0 15 cm" 3 lgfife5. *r. PIIS1 
OSIMCBSG (Borosilicate Glass) $l£±g«£ 

0/imgS, *n>Wixio 18 cm" 3 ~lxio 

l9 cm- 3 mm<DP + mmmt&2*Bi$.-r%o bsgk* 
jg*n©**£-c p + *stt«« 2 sjbi jst * - ta«jflB-ea 

50 -Dg\Z, yfM%0$: K-^bfcS i H 4 #X&££ffl 

<^TP + i£fltM*£2 ©«®±tff$AU 0~2 Omiti^ 
ST, 7tt4fettft*ftl X 1 0 15 cm- 3 iSOPHt 
^*ytMH3&»5 (El 2) . CCD 
P^xbr^^-WHSfilf 3 O&Sttft-lc^Mlb&ttfk 

*Wt6«»rirr«. O^C, PSJxtf^v^HSSH 
3©±»C. ^(tliSK-^fcS iH 4 XXtzZZ&m 
bt 2 ~ 3 0 u mi, jfSL<tt5~l 5 p. mfgS, 
^FM^Iiiaf 1 x l 0 15 cm' 3 iS®Niit:i'tytJl' 

3) . 

[0 0 16] -^^IC, N^XtT^^->^;i/fiKS^4<D^ 

t<s*p 5 *»riE-r*. p+&«ffl«5«. 

PfflJB«*aa*^*fi*tfill[««5 IS**, P+i£« 

m«2f-s-ea-rs. ci««i(clt, ^#^s«tcp + 

teffilS^ 5 t P Six tf ^ ^ •> v AtiL&m 3 «fc -o X W * 
50 ft. NS!*ii*««6t*'r** ; fHR** t »J«*ft* 
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(0 4) . 1&Httt.tli7<D3m\Zi'V=i>&<£Bt7 1£ 
»fi!EtT*»6. cne»Ii7, 7 l SrgiKMfcx-y^- 
^LTN^xbf^+^jl^g^^ftWtcgffl 

^©&P + &««U3t5(::&tt£n£GND«{£ 
Ot!8, iS'^ti8 1, ^-XtS8 2&J;tfn 

^fiJfTS (HI) . 
[0 0 17] B 5 755H7*#JSLT»2©5&6S 

©SBiiiewiEBn?**. 

ffiStffi*£2£:, C©±K/£g£itfcPlixfcf^->^ 

9 rttctf U -> U a >S*jiA/-C*^ t b 

c©ffii£tt, * : ?»«flH«itt-&i". P5JS1£l£Sffl 
A^GNDtei;t5fc»&ffltl8&ML> ^©SEi&i! 
tl/Ti^TH4. «®8tt, M^>^9T?H*ftfcSi 

fc&<^. M^>^9tt. NSiM&^ffi*£6©j£gs<fcDgJ; 

tt, coM/>^9tPSS16iti:isnfcf«i:f 
c©f*5K «rEP + tt«[««5tt. ^©sfH^I 

[0 0 18] ^©SlI^fHWc/X-f jR-5h7>^^*« 

•v;i'fi)tS@4©«B««f^^:*n. dcoMi££Btf <fc 
4i. 4 2frt>mnTmm&^my>smg.<DN + ui>i?? 

i«4 3*i»«SnTl>6. H©ffl«4 3tt, MENS 
fflii*-M^6 Cj&B£$ftS©T, CCD 
Nl!ifii*fItt6£T3£&LT(/>*C<hfc£E-5. C©¥ 
##S«tt. «*.«. •>'j3>t<tI6:t'0«ei«7 2 
K:J:oT*B*nTiJD. c©«MMMfcJK7 2 

«, «*.«. ->'j3>ifti7 liaoTSi^nt^' 

S. P + &ffcMi£5©^M£«ffiLT^<5g?rt;M7 2*5 

* h?L^^bTP + ie«[ffi«5^-ap®t±i-r^. -to 

ft. W*tf. S i fcb<ttCu&££^tf7\>U5r:#A 

iiLTP + &&ffli£5 tmm-r&a -p^t. Niisy 

^fi«4 1, PI^-^4 2. NI3H?^«4 



(6) #0B¥6 - 2 1 3 6 5 
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